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The present invention relates to a process for the treatment of 
oil palm waste. 

: ^Ojlpalm is ^commodity, crap in manyicduntries antdjnpartjcuter. 
. 4& i : ^throughout S^Piast cropping?^ 

5 considerable amount of biomass and waste. The biomass and waste is 
produced in a number of forms including the trunk of the palm after it has 
ibeeri;fe^ cpgiilar -P^^^di'^nd^e^^Af' bunqhesy: : 

shells," fibre arid effluent from the processing of fie ftill fKiithbuhch^s. Whilst 
mill effluent, filter cake (or mill mud) and washings, has been converted into 
10 useful by-products such as fertiliser, fuel, animal feed and biogas, the 
majority of biomass and waste produced by to^ palm has not 

been dealt with in a satisfactory manner. For example, one of the favoured 
method of disposing of the biomass and waste tias been by burning. The 
burning ^ofJbe biomass and waste- has resulted in much pollution and is 
15 i^if^ia^ed un^atis^ctbry. The bimirig of.oli^imi biqrftass and ; waste* has 
now been banned in many countries, including Indonesia and Malaysia. 

Other processes for the disposal of the biomass or waste 
include the simple deposition in regions s^ 

biomass or wa£ie is allbwed to decay or brMk dbWri over an extended period; 
20 Generally this approach is unsatisfactory as the biomass and waste tends to 
accumulate at a rate greater than that at which it decays. 

. • ; Hdvi^er^hilst 
components of the oil palm waste, there hais yet to be proposed an integrated 
solution to the problem of processing oil palm waste in a manner that utilises 
25 the entirety of the waste material and produces by-products from the 
prbj^sing^fqii : \\ 
sustainable manner. 

We have now found a process for addressing at least one of the 
disadvantages referred to pboye or at le^ast providing the consumer with a 
- - - ' 30 useful ^r cbmr^ 

provided a process for treating oil palm waste comprising the steps of: 
a) shredding oil palm fibrous waste; 



c) blending the shredded oil palm fibrous waste and dried oil 
palm mill effluent with peat 

•.. •> The pri^ u^||^^U!9$:|?^ ^^A^. 

vairil^bf different types of soil medium M ^ S 
the process of the present invention may be used to produce a number of 
different types of soil medium in proportions selected to consume the entire 
MPtetrom^ 

Soli! types that m^ 

invention range from high quality growing mediums to mulches and casing 
soil compositions. The growth mediums produced by the process of the 
present invention may be used in a wide ran£e of applications including 
potting mixes, soil additive, mulch, mushroom casing soil and also as a top 
dressing material for germination of grass seeds. 

Fibrous oil palm w^ fr on ds. 
Empt^tM liso fibrous :^stfe 

produced from the processing of oil palms. The fibre and shell from the fruit 
mass stripped from the empty bunches may be used as oil palm fibrous 
waste in the process of the pr^ent jnventipn^ : > 

Oir palms h^ of approximately 25 

years. After this period the oil palm trees are removed and the next crop is 
planted. Oil palm trunks are produced in an amount of about 75 tonnes per 
he^tere- In the^ 

the oil paim trunks will be shredded separately from other fibrous oil palm 
waste. 

In one embodiment the oil palm trunks may be shredded in situ. 
At ;the ^jnd 6f th|jir c^ ^^l^fenrt^^^^ ^ ^r^j^ 

disposed on an arm may shed the trunk from the top down. The shredded 
trunk material may be deposited on the ground for later collection or collected 
TOntinuousily in the sh^ the *upks may be 

but dbWti and fed iltf^ down itiifyb'^ 

be pulverised prior to shredding so as to improve the efficiency of the 
shredding process. The trunks may be pulverised using clasping jaws or 
grapples that ^ are ope|rated : h 



4 

It is preferred that the shredded material from the trunks of the 



Dependent upon the type of soil mix being produced the size of the shredded 
material may be selected. For example in producing a high grade soil or 
growth medium, it may be preferred to have the shredded : material at the 
lower end of the preferred ; size range; whilst in producing a mulch it may be 
preferred to have the shredded material at the higher end of the preferred 
size range. 



10 a* part %^ approximately /iOOkg* bf^firc^^ 

pruned from each oil palm per year whilst from odour oil palms the number of 
fronds obtained may be up to 150kg. Palm fronds are also obtained from 
felled : palmsaApproximately ^l^tonne^ of pnjned frqnds v are: produced per 

; ' hectare per annum. 

!5 The fronds may be shredded by any convenient means. We 

have found that it is particularly convenient to feed the pruned fronds into a 
; £<$^ shreddter of the type that;t5prays tlte s^ 

into a bin or pile for later collection. 

It is preferred that the shredded material from the fronds of the 

20 oil palms have an average size in the range of from 2mm to 10mm. It will be 
appreciated that in order: to increase the amount of larger shredded fibrciij? 
material such as is produced from the trunks of the oil palms, the average 
size of the shredded fronds may be increased. Dependent upon the type of 
soil mix being produced the size of the shredded material may be selected. 

25 : ['T.o^ii^s^ia pripHdtling "a h rnediu^lt ifiay bf 

preferred to have the shredded material at the lower end of the preferred size 
range, whilst in producing a mulch it may be preferred to have the shredded 

material at 4he l^g ttj^-^g^ ciraff^c^f^ v 

• ^ Full fruit bui^ Typically about 

30 20 tonnes of full fruit bunches are harvested per hectare per annum . The full 
fruit bunches are first sterilized and the sterilisation process generally yields 
: 2;4 tonne of $teriliser COridj?^^ 

rii^ss is sfribp^ cif fruit. About 4.4 7 ' 




tonne of empty fruit bunches remain. The empty bunches form part of the 
fibrous waste and are shredded in the process of the present invention. 



epty ^u^hesk may be shredded by any convenient 
m -^m -4 - : ^ i^art^ - : - 

5 bunches into a horizontally mounted shredder of the type that sprays the 
shredded material into a bin or pile for later collection. Alternatively the empty 
bunches may be processed in a grinder or hammer mill r - ; 

It is preferred that the shredded matenal from the empty 
bunches of the oil palms have an average size in the range of from 2mm to 
10 10mm- Dependent upon the type qf soil mix being produced the size of the 
shredded mat^Ml m^y t>e selected; R<>^xample in pi^ducing a high grade 
soil or growth medium, it may be preferred to have the shredded material at 
the lower end of the preferred size range, whilst in producing a mutch it may 
be preferred 

; i5 size range; ; • ■ . 'W ;: - * V ' ■ '} - -M-l : \-\- -.i 1 -X-A ^ - ^ 

The fruit mass stripped from the fruit bunches is combined with 
water. For every 13.2 tonnes of fruit ( the approximately amount produced 
> per hectare pervannum)g|5;6 tonnes of yvater js^used. Jt)e processing of the.. 

;; Miii mass yillds abbiSt 4.4 tonnes^ of fiBre and $hell : and Saboijf 14.4 tonrfeS <bf • ^ 
20 oil and sludge. 

The fibre accounts for about 2.4 tonnes and may be simply 
^^n^ei'w^Mdied- tc^h^hr0||ed fi^rpus iro^iar ^ the fibr% produced js 
generally of a size range suitable for use in the process of the present 
invention. However, the fibre may also be shredded. The fibre may be 
25 shredded by any convenient means. We have found that it is particularly 
Qompnieri^ 

empty bunches may be processed in horizontally mounted shredder of the 
type that sprays the shredded material into a bin or pile for later collection. 
. It is preferred ^ 

/-* " $0 pailnris art -^erage^ii^ to 10mm#Dep^ V 



upon the type of soil mix being produced the size of the shredded material 
may be selected. For example in producing a high grade soil or growth 
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of the preferred size range, whilst in producing a mulch rt may be preferred to 



...... ■ r *u < 11 

About 2 tonnes of nut is yielded from the processing of the fruit 
mass. The nut is typically combined with about 1 tonne of water for 
5 processing. This processing yields about 1 tonne of oil (the economic product 
placed b^ thd; oil palm crop), about 1 tonne of shell and about 1 tonne of 
nut washings. The washings form part of the effluent. The shell is collected 
and then shredded in accordance with the process of the present invention. 
The shell may be shredded by . any. m We have found that it 

Alternatively the empty bunches may be processed in a horizontally mounted 
shredder of the type that sprays the shredded material into a bin or pile for 
-. :* - ; , later c^lle<rtipr% . • • ■■ . ■ ' : . • • . - , ; ^^ v ., . 



15 palms has an average size in the range of from 1mm to 10mm, more 
preferably greater than 2mm. Dependent upon the type of soil mix being 
^itiducted^^ 

producing a high grade soil or growth medium, it may be preferred to have the 
shredded material at the lower end of the preferred size range, whilst in 
20 producing a mulch it may be preferred to have the shredded material at the 

The about 14.4 tonnes of oil and sludge yielded from the fruit 
mass is process to produce about a further 4.4 tonnes of oil and the process 
also yields about 10 tonnes of sludge. The sludge is combined with the 
:25 sterilizing but ^Ihii^^ 

effluent. The effluent is dried in the process of the present invention. The 
effluent may be dried by any convenient means. We have found that the 
... effluent may be oonyejriierjtly dried in a m^r where fte f%ent is stirred or 
tiftTietf during tftie dfryirtg j^robfeiss/ Suitable mixers iriclu^ 
30 of the type used in mixing cement. The effluent may also be dried in a pan 
type drier that relies solely on evaporation for drying. It is particularly preferred 



the^dr^in^ rate ah)cHh^>c^tdf the d^^m^MMt^ y< 
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The effluent may be separated into mill mud and washings prior 
j ; ■ told^ washings^and similar ^ > ^4 

process to those described "above may be usecS to'dry either or both of the mill' 
mud and the washings. 
5. The mill effluent is preferably dried at a temperature in the range . 

The dried effluent and the shredded fibrous material are 
blended with peat. 

;; v . . The peat y may preferably be /non^ph^num";;.peat aa Non- r 
10 W ^hia^nurh pfeat ir^ M : 
moss. Such heat material includes peat derived from sedges or trees, 
another suitable peat is cocoa peat derived from coconut fibre. Typically 
v v cocoa peat consists ,pft:3h^dded>^Gonut qoir- (the ; fij^u^ p of the. coconut 

15 state. Other types of peat such as Indonesian peat and Malaysian peat may 
also be used in the process of the present invention. Combinations of any two 
V < a • ;; - q|pc^ of. cocortutfit^ ■ .: 

* the " blendrhg" maly be' jrfany conveniehf* : rriixer. Suitable mixe"r6"* <: 
include rotating bowl mixers of the type used in mixing cement. Other mixers 

20 may be used from basic mixing arrangements such as a front end loader 

turning the . - r. % 

The dried effluent and the shredded fibrous material may be 
blended with peat in presence of a wetting agent. We have found that the 
use of a wetting agent is particularly advantageous in the production of a soil 

25 medium as the wettirig agent allows; the mixed soil medium to pipk up ahd 
retain a desired amount of water. Suitable the blended soil medium may 
comprise: 1 tonne of the blend of dried effluent, shredded fibrous material 
and/fceait; 1 litre of wetting agent arid 10 litres of vy^ter. The preferred vyeffiog 
Stg&rit is'Safebi^ah sijppiied- by JVf Disffi^ 

30 Australia. 

Dependent upon the type of soil medium to be produced using 
> this ;prpce§s= sqf* the present invention ;t]b§ prpporti^s of : thg re^pec^ye 

; wriiiponferits may be adjusted: the ratio of peat to clHId effluent generally : ' ■ : - 
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peatrdried effluent is generally in the range of from 50:50 to 75:25, preferably 
in the range of from 60:40 to 70:30. In the production of a high quality growing 
m^iupi shredded fibre may be present in . an am in the range of frpm 
jmioM^ 20%. In the 

production of a mulching medium shredded fibre may be present in amounts 
up to about 80% by volume. It will be appreciated that a variety of mediums 
^different 4g$icaittens JS^^R^^^ ... 

Optional additives may also be blended with the shredded fibre, 
dried effluent and peat Such additives include wetting agents, fungicides, 
.fnfemjaticlclfSf inse^ipides ;^n%t§xture : $nd : pH controlling .iagepts,^; §Meh^ 
additives are known to thoselskiHed in i tfi£'art f fi& rompositibn hia^/ also be 
supplemented with nutrients, if desired, although it is preferred to balance the 
nutrients by the use of the shredded fibre, dried effluent and peat in selected 

Where the medium is to be used as a plant growth medium such 
as potting mix or top dressing soil, it may be desirable to add a filler material 
to modify porosity and/or water retention. The amount of filler can be varied I , 
depending upon the desired properties of the mix. This cart depend on the 
type of plant to be grown. Suitably, about 30 to about 80 wt % of filler may be 
added. Potting mixes will typically include about 60 to about 70 wt % filler 
where top dressing soils can contain Ipwer levels of filler. 

In order that the invention may be more fully understood and put 
into practice, preferred embodiments thereof will now be described with 
.referent 

Example r *-t . r- \ ■'•"*>. 

We mixed and compared 3 different growing mediums using 
palm oil waste in one of them to grow vegetables and compare growth rate. 

.-The thr^mediuj^ • UA^^ v ^ -■ : - • < : -" 

;; - v • -1: ^ W^^ c 1&6^ medium - ^ 
composition described below); 



2. Processed clay; 

The Supersoil™ mix consisted of 550kg of Indonesian Peat, 
350kg of mill mud, 80kg of crushed kernels and the balance in fibre from the 
5 palm oil mills. Included In .this was shredded oil palm fronds. This was mixed 
■ slowly in a commercial concrete mixer and du^^ mixing we added 1 litre of 
concentrated wetting agent in 10 litres of water, this was done to give it a 
much better water retention. The finished product was placed in a large 
AC^ntainer adjacent to the other growing mediums and controlled growing tests 
' • -^weVelame^iii r • • '$£^:# v W=i^ 

The Supersoil™ mix obtained double the . growth rate of the 
other mediums. We observed that we also had a far healthier plant free of 
.4 in^ects and-diseases^ We used 
gy^hg meo"^ 
1 5 and therefore we had a better growth rate. 

Persons skilled in the art will appreciate that the invention 

^ : descn^ 

be apparent without departing from the spirit and scope of the invention 
described herein. 

20 

DATED this 30 ,h day of October 2002 , 
Soil Sub T^ctitolofcies Ply Ltti'"'' 
By Their Patent Attorneys 
CULLEN & CO. 
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